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8 sufficiently close to that which can be calculated on the basis of small-deflection 
theory. Since a number of large-deflection formulas [186] are expressed in terms 
of 8/t ratios, taking 8/t somewhat smaller than that which is compatible with the 
elastic deflection, the correct value oi 8/t can be found by a relatively few successive 
approximations. 

It should be pointed out here that when the deflection of a plate becomes com¬ 
paratively large, the middle surface is additionally strained due to the diaphragm 
effect. The degree of this additional strain will depend on the conditions of the 
plate support. The total stress will be equal to the sum of the maximum stress due 
to flexure and diaphragm tension. The load-deflection and load-stress relations in 
this particular case become nonlinear. 

The majority of practical design applications involve circular plates and di¬ 
aphragms under uniform pressure. The relevant deflection criterion can be ex¬ 
pressed in dimensionless form as 

& = H(S,t) (31.33) 

The functional relationship H(8,t ) given by Eq. (31.33) is plotted in Fig. 31.4 
for the three boundary conditions denoted by H 1 through H z . The dimensionless 
parameter contains four quantities that have to be known a priori. The design 
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Fig. 31.4 Design chart for large deflections of circular plates. Hi, simple support; H2, 
edge restrained in vertical plane and zero tension; Hz, fixed support with full diaphragm 
tension. 



